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La-**] 

^i^. S.*1H ^*Kr ^ofl &<>H, 2.^* *fl^ 

*}^r ^1, 4>7l S^fl -tfofl Al, Mg, Zn ^ Sn^-S <>1^*1 H-f- =§^H z|z]- ^t=» 

5H, xA-(l-x)B(0 < x < 1, x^r B^l =§^1)S S^S]^ ^S. #°l^!r 2# °1 

7>i# ^1, ^71 JL^ o^fl ^ W-ig-o. ^o.^ 

£rA}*H ^flofl S^Rr 12:711 ^ #7] 3.^ ^ 1^5]^ rf^^j S 

*)1 Ir^ofl n^-s^, Jf*fl2] xfl^-ofl 71^ 371 ^ 71 *H*-3.°1 

s« ^ 9X^. 13 71711^ ^ofl 

£ 2a 

^ ^ S^, 7fl7l^ 
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^ 3-^ ^ti ^ ^^r ^>^* ol-S-^r ^ ^12 {POROUS 
METAL COATED MEMBER AND MANUFACTURING METHOD THEREOF USING COLD SPRAY} 

<1> 5. 1^ Ir^Ofl*! 3.^^ ^^^>7l ^«fl AV^-5]ir ?<\£r #*1(100) 

<3> 51 3^ 6\) iflJf S^ol ^S]-§>^ S^#^r ^ 

^(200)3] <g^l# 51^*1 ^£o]rL. 
< 4 > £. 4^r ^ ^l«flofl n^-Sf 0.5Al-0.5AlMg ^ l^tt 

^ 3 T£F^^r #^*b €^ a}^ 0 ^. 

<s> 51 5^r £ ^lii nq-el- 0.3Al-0.7AlMg 2^3] s^gf^ 1^*1 

<6> 51 6^ tSr^Sl ^HHl Al/AlMg/Al/AlMg/Al ^ ^> 3 

<7> 51 7^ ^ 1F^£] ^]o|6| nq-el- 0.667Al-0.333Mg/0.5Al-0.5Mg <>] 

^)#sl l^e)^- n t^^^ €^tb ^l-^ 0 !^-. 
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<8> 51 8^ ^HHl ccj-5]- 0.5Al-0.5Sn ^ 1*1 el^ ^ 

<9> 51 9^r £ nq-&|- 0.667Al-0.333Sn/0.5Al-0.5Sn 3:^i o] 

<io> £ 10^r ^11^1 0.667Al-0.333Zn/0.5Al-0.5Zn 2i^°) 

<11> £ Cf^"^ ^ S^#°l S ^ -H^fl ^ n ^2: ^ofl ^ 

JiH} ^§>7flir S-*fl 7^ « 3.71 7} afl^^r 9" 

<12> ^-^flSl a^ofl =L^%^ Jfzflo] 7]7)}2\ 

<13> <^£fl, ^32^71^1 a^ofl -#Jr 7fl7l^( 0 pen pore)#S ^ 

^ S^f^l $1^ ^^71^ ^ ^7151- ^ ^ ^ T£2)-$r 

7>7i7ll £H ^ a^^^ lat iHm ^ SU^. ^fl^l 3 

■f , ^ ^S^H^ &7\}°\] nq-el- -^^7]- ^ #51 ^ 7^ ^oj 

71 51 S>ir 31, t]-^ SL^^ o]^^- ^ o|^_ ^ > o] 



33-5 



^ ^^1 9X°1*\^ ^ 31 ^ Y3%H1 ^ -S-^o] Tgnm ^ 

<14> #E]H 13 7]7])2\ ^ S.^) ^ 3*gf^ ^3*Kr ^SLS.±r 

oflolrf. « 0 ^#^ -g-g- £-o)o] ^oto] 457^, J2.;<1H1 1^3 21 

[^O] OI^JT*} 15}^ 7^3 J 

<15> ^ ^ a. S.^flofl 13 3^ <t^3°ll ^ -fr^ l^ 

^ *g>$ h o vw^ *fl^Kr 74^ ^3 

<16> H^V, £ ifl^-Sl 7l^-# ^ 7]^ 3-7]% 7}^ & 

3.7} *H 7 }W 13 717113 ^ °H1 tf^Aj S ^ ^Aj tg-i^o. 

<17> ^71 7l#3 3l-^l# ^«l-7l fl«fl 2.*H ^ Aj 

§>^r y o V ^°fl 2-*fl# ^l^Kr #31, -8-71 2.7fl #ofl A l , Mg, Zn ^ Sn^-S 

^# f^H zj-zj- ^UjsH, xA-(l-x)B(0 < x < 1, x^r B^l ^^1 ) 
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S. S^^r 2^ oj^l-o] ^-4=~^ ^ 2,^°] gr^r^r 

^71 ^ £-*>*M A o V 7l SL^Hl S^Kr #31 ^ ^71 S 

7} 4>7l A^- ^-8" ^£ o]A o > ^ A o V 7 l A <^ B ^ -g-^# ^ 

^<3] -g-^ol^A-l ^«JS]ir hH^s^ , ^-^l^^S- °f 200 ~ 650 ^ 

<19> EEft #71 A oM ^ afl^ T&Tl]^ #7l x# ^^^0^ ^-^il- 

<20> 3^> ^-7} 7l#^j oZf^# ^^>7l ^ Sfl £ ^ S.^ « Aj- 7 j ^ 

S^fl #ofl xA-(l-x)B(^7H x ^r A$\- B^] S«i5]ir ^dh^ 2#^] ^ 

S^Kr 3.^%4r ^v]-5}3L, #7] K9\ B^r AA Al , Mg, Zn ^ Sn^-S. *1 
^<H*l 3f #<^H ^€ 1^ ^#°H , A o V 7l x^r 0 < X < IS] 

^ 71^-iro] i£S}-§Kr A^r ^PS^S sf^r ^ Jf*fl# ^l^W. 

<21> ^- ^-xgo] ^XHlofl tt)-s^ ) AJ-7] W-^Hl^i ^7] x^r #7] ^f-*fl 

^SLS. ^7} lE^r ^^H, A J-7l x$] #7> JE^r ^7} 3.^%^$] 7) 
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*r 5W. a*V, #7l A^r Al^H, #7] B^r Mg, Zn ^ Sn^-S. o] = 
<H*I ^l^H ^€ 1^3 ^-f , #71 ^ S-^M #71 5L^%$] 

S^-Bl #71 S^#^l ^fSfl ^o>^-6fl nj-el- #71 x^r #7l 

<22> 5&*r, £ ^ S.^ ^ #71 ^ S.*fl #^1 A-BS. S^Sl^r 

2# ol^ ^ s^-^ S^gf^ ^Wl§>jL, #71 A9} B^r ^ Al , Mg, 

Zn ^ SnJ^S. <>1^-<H*L 3f ^bB^I A-1S l^^l ^-^1*1, #71 Zl# 

ifloflAJ A £fe B^r #7l S^#^l ^] ^ofl tt|-e}- ^S^H , #7l A H 

^ BSl tC|-5}- #71 3^ #ifl 21 7l^^ol Tg^Sj.^ ^8 £-5. *>^r ^4* 

<23> #71 S^^gr #71 51^ # ifl^-S] 2^1& ^^ofl #JL ^ 

<24> oi*> S-^-fi- fs§f<=i ##«-. 

<25> S. l£r 7>^§H 7|t(S)i t& *| 

^-A> #^1(100)^1 7fli*£# E.^^ E-^olc}-. 

<26> #71 #*l(100)^r S^r 7> 

^T*H 7m(S)^l °lf #71 #^1(100)^ 7>i ^^71 

(compressor, 110), 7>i *|BK120), ^^71 (powder feeder, 130) ^ ^-^> ^ 

#(140)S 
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<27> 7}^ ^71(100)5-^ ^1^5] ^ 5 7]<& ifl^l 20 ^ 7>ife 

^^-7l(130)^-3L^-Ei ^ 1 ~ 50 m $] i,#(140)^ ^Sfl ^ 

300 ~ 1200 mm/s^l ^f£S ^#*b^. 7>iSj- ^1 7l^(SHl 

31, 7lJfrofl tfl^ ^1^§H, TJ^^S- nfl-f HSL$] ^ 

<28> ^-7] ^1(100)^1^1 7>i 7}^ §1^(120)^ «?J-^ 71-^S] 

71 ^-7>^o] ^l^m. 5£«V, «l-<q. Qo) t ^a> ^#(140)^ ^ ^ 

^ Ji*} €#*1 §>7l ^Sfl ^>7l 7>i ^71(110)^1 ^ 7>^ <HJf^ ^71 ^ 

^7l(130)S. ^€ 5^. 

<29> ^"71 #*1(100)<HH <$^r 71-iS^ ^--§-21 71-i, sflTHtfl 3fl-§-, 

#2- ^ 3*fl^ 3^1 ^ $M. 

<30> ^1^1 ¥^ ^ n^ofl tfltb n^ajSl ii^^r ^^SHCAnatoly 

P. Alkimov) ^°fl ^1* ^15,305,4143^1 -SMI«1 7l#5]e>l ? 

<3l> £ 2a^r £ l^zf ^ A l- ^f^-^H 2.^ i&^r S 

<32> £ 2a# ^-S§1-^, ^"^^1 y o Vl ^^ ^ #7l £-a} ^1 (100)5] g-^ ^ 
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71(130)^1^1 2^ ^jAS <?Rr ^ gr^o. ^(S210)Si\- 

7}^ <£^7}(110)°\}*\ JL<£3] ^ 7}^ *H^SRr ^7ll(S220)S. Al^iq-. 
<33> ^>7l ^ ^ ^t^1(S210)^a-1 2# cpj-^ ^"^f* dts£SLS- 

Al, Mg, Zn ^ Sn^-S. <>1^-<H*L n-f-olH # ^#^1 ^ 

^ ^1S. ^l^tfl, ^7} n#<^H ^€ 1=§^ ^-^o] Al# 
§>^r ^-f , ^-71 ^-^tf Al-Mg, Al-Zn, Al-Sn^f ^ 241711 EE^r Al- 

Mg-Zn^ ^ 3€ 31 °1 7] M- 3. ^l^^ 91^. 5E«r, M-<S^ ^ ^l^HlH 
a. 7 ]^^ ApJ-ofl ^ ^, Ti, Si, Mn, Cr, Fe, Co, Ni , Cu ^1 

<34> ^^1^1 ^"71 ^ S^S] Jl-g-^o] ^BflS. 7]}^ ^ ^Cf. cfl 

S *<H , Al-Mg S^s] ^ v}7j-o]?)- ^el-f^ AlMg Jl-g-Sfl ^BflS. 

*H^€ 5W. ^71 ^ 3^£l A J-7l JL-g-^ 2.^51^! & 

i^o] ^^-^1^.51 afl^ ^ SJUrtfl, ^lStll, 4 v 7l ^ Al AlMg & 

^ ^#<H ^JE Mg^- ^ ^ ^ #)^" $l7l 

<35> ^ 3.^ #o] 7l7j]^ ^flofl A>-g-^ ^ , ^ ^ ti] 

^ofl ^sfl 7£5L ^ l^j 71 711^ ^Kj°l Aj-^o^ -f^H 71711 ^zfl 

S ^Sl ^-g-El^r Al Al 3.^*}^ ^o] n}&r2\i5}v)-. 
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<36> £ #^2} 7}^ x-fl^ ^r^(S220)^l^ ^l^sq^r 7}^ v}<% £ 

£r 7>i ^715. ^ 5 ~ 20 afl^L*}. ^H^, #7] ^ 

7}^k± £ 15] 7>^ §1e^( 120)^ ^ 7><i ^r^l 5]sfl *f 200 ~ 500 °C^| 

7^1€ ^-HflS. *fl^€ ^M", ^ -^HH ^ ^ 7>>i# 7]- 

1 7\]^}^Z\-5L 7}^$] til^o] nfl-o ^ ^o. 37 31 ^ ^ ^ 

^SRr 3*1 ^*\, ^ 

71^ -g-^ Jfe 2i^r -g-^ oR>J5.5L 7}^.^ 3^SRr -g-^^Kr A^-A . 

<37> ^-71 ^ 7>i afl^ #7ll(S220)*IH ^ 7>^«1 ei^-f ^ 

71 ^ xl^^cljT o>^^ol 7> ^ s A> _g.^ ^ 

<38> ^H^i, S-g^r ^71 7^51- ^"71 ^ ^«-§T 

^>*b^(S230) . ^7l i,#-g; ^Sfl ^A>£1^ 7>i-^r ^ ^SL^= -fr^^r 

7\^$\ £r5L, ^ ^ g-^S] <g*> 3.71 « til^ofl ^5} ^^cf. ^#*> ft<$ 7} 
^2] ^£ 2:7i ^ 1 ~ 50 fim ^7> H.7H1A-1 4>7l 71-^-^ ^^l^r ^ 

300 ~ 1200 m/s^l ^> ^r£# H^fW. 

<39> JL^iLS £-A>^ ^ SL^oll JL^SL*] ^f^g- ^A^d-. 

€§Rr ¥^ 3.^#^r ufl^l #71 ^7lHS230)S- ^*J1& ^, 

^el«H}(S240). £ ^°1H 4>7l l^sl ^-£^r ^ 200 ~ 650 °C9l 

^o] 650 °C^4>^1 t^Sl ^SL^r ^^1 -§--§-* 2^} 
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<40> *S^€ Ji^S^ ^>7l l^s] #7ll(S240)# 7^o_S-M] 

5Hr4. ^^Rr £ ^A]^o11^ ^ ^ ^oj, ig 

^Sj-fbcf. ^Ajo} ^SfBj A}-g-^ ^ ^ ^5} ^ 

<4i> £ 2b^r £ 2a^- ^ °1H 3J%% 7l 

^ xlH§l-7l ^£]^r ^ ^SW^l^r ^1(S250)# 

<42> o] wj-^ofl ttj-e^, ^ -^A} ^7il(S240)^l ^Sfl ^^§>fe E.^ ^ 

^-^r &lk£\ 2^ ^SM^l*}. ^Tirfl, Al:Mg^ f^«l7} 1:191 0.5Al-0.5Mg 
2^ ^§1-^71- l:2$\ *)%S. 3^^\ 7] 14 Al-Mg tfl^l Al:Zn7> 1:1 

<y Ai-zn 2^ ^^Kr %^$\^ 3."%% u-^s. 2^ ^ 

a}# £-7! q-, £2^# vflafl tfo]^ ^£r 0 l ^ $1i4. 

^-#3 y o v ^l ^ ^1?!^, *>M-2] ^ ^7lofl ^>^o.s. ^el 2 

^ ^^Kr «<H=]J5.S SE^r 2^ 7"]^Kr 4^r3 ^ ^ 

^71 # tifl1§>Jl, igW.6fl ol§f| 2^2] ^ ^7j# ^§Kr ^ <=>} 
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<44> Si 3^r «o>^H iS^ Jfzfl (200)3 n 

BUS 7fl^^o_5. J£^l^!r ^£°14. 
<45> £ 3# t^s}^, Al^f ^ 2.*fl(S)#^ #*U=*l7> 2:1*1 Al-Zn#(210), # 

^«l7> 1:1*1 Al-Zn#(220) ^ ^^17} 1:291 Al-Zn#(230)<>l S-w* Ji<*l 

51^, Zn ^7>^-ofl l45f ^3 71^ 3.7} ^ 7l^o] ^7>^. 

51 3^ ^ ^flS 9t^2l*H&, SL^^L^-Ei igo^^S- 7] ^ 

^/5&^r 7]^ #7>§1-^ 94* ^ 9i^. <>]<% 7^ ^JE^r 

^l^H 91^ € JiWcRr 4^^. 

71 7fl 71 ^ °l&|3r 711 71 

9U2«r 31 W. 

<46> 5L 3* t2*M ifls] 71^ ^-3£«1 i£3Hr zj- 

€ 7lfe ^ ^ ^^i^o.s.«| 94* <r 91*^ 9M 

«>3- ^, S^H-SHI Al-Mg#/Al-Zn#/Al-Sn#* ^ffo^j tH^S. 

-t- e 1 71^ ^/H^r 71^ 3.7)7} #7}^ 3^ JjMflS 94* ^ 

<47> °l*HH*r wl-^^m -M^HIS ^-Sfl ^- ^ o. ^ 

<48> 6>sfl^ zj- ^AlofloflAl Af-g-^ ^°1 92^91 a I3lf ^Uf. 



<49> 



—J 


-8-3 CC) 


^E(g/cm ) 


Al 


660.2 


2.699 


Me; 


650 


1.74 


Zn 


419.46 


7.133 


Sn 


231.9 


7.298 
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<5i> - : &r#^ (standard laval type) 

<52> : 4X6 mm 

<53> ^SJeL throat gap) : 1 mm 

< 5 4> - 7}+ : ^ : ^71 

<55> : 771 

<56> : 330 °C 

<57> - ^ ^ Afo]3 : < 44 ^(325 *ll4i) 

<58> ^^Hl 1 

<59> 50:50<?I Al ^-^4- AlMgC^-g- ^ 400 °C) ^ 

0.5Al-0.5AlMg)sf 7 ^7l# i^ofl 1^*1 ^ 7l^ofl 

<60> ^ 620 °C*1H l^m l^el^r^. I^el^r ^3 <4sf# 

^1^1 ^Sfl ^ti.^ ^S^H ^ 7>i# *3l^A-l ^^§V^rf. 1^5^^ 7] 

Qo) ^1^€ 71^*1 £A]§>J1 61 Cf. 

<6i> 51 4^1^ S^#ol Al 71^1 # ^-^-£1^ $1^*1, Al 71^ 
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3.^%% tfl^ 7l^(^ 2]3fl ^Slal 

°1 ^oj-o} ^o_ S ^ ^ 

<62> 2 

<63> ^r^rofl AlMg-S] f7M?j 0.3Al-0.7AlMgS] S^^r 

<64> £ \9\ *]M*k nfl, 51 5<*H^ 7]^ 3.7l7> #7>^- ^ ^ ^ o. 

<65> 3 

<66> Al^/AlMg^/Al^/AlMg^/Al^-^ ^ ^^M^l*! 

^ 620 °c, i l^^t}. 

<67> 51 6^ 1*1 C|€ 71^3] iL<^^r ^4)" €^7j ^f^l 0 !^. € 
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<68> -^Hl 4 

<69> Al 7]^H1 0.667Al-0.333Mg<?I ^ ^r^S. S^fb ^ , ^ 

°] o.5Ai-o.5Mg<y ^ s^§}534. M-^^i s^i^ 14 ^<a§> 

^cf. ©H>H, *§^€ n 620 1:^ ^S^H 1 ^ l^sH, n 

<?o> S. 7^ ^r 1 ^ ^8*1^ ^^I 0 ! 1 ^. £ 7<H1 *1 ^ 4^ # 

a-^ol 0.5Al-0.5Mg°! 3.^ ^(S^ 7l^^ol ^ 0.667Al-0.333Mg 

91 3.^ ^^(Til^ JjS-eH #7j-S}-^ ^ $14. 4eM, Mg # 

7>7> S^iflofl 7l^-#Sl #71-1- 2Eflff ^ 7]^ *§#4 7l^-# 

S ^ S.^. ^fe^l 7]^#^ #Jr <g^^ 7fl7l^<y^ ^ 

71^5] ^ ^1 132$ i£^r 91^} -t-^^" ^ 

ol A^Sl^r -g-g- 3l°14. 



<7i> 5 

<72> Al 7]^H1 0.5Al-0.5Sn<y A 14 Sn^l &!k-8r S^§}$i4. 4*1 

<73> S^f-i: 4 650 °C$) 1 4# ^91 l^el^ ^, n 
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<74> 6 

<75> 0.667A 1-0. 333Sn<?J ^^Hl l^f ^<H^ w o Vl ^°-S- 

^ , °H*i 0.5Al-0.5Sn^l ^7> iS^^tf. ^€ 

<76> £ 9^r n ^ , 0.667Al-0.333Sn°l Tflig ^-^4 0.5A1- 

0.5Sn°l 3*3 € s.^ tilja^Tg, Y-B^H 71^-i-^l 3.7l7> tfl^ #7> 

<77> ^3^H1 7 

<78> Al 7]^^1 S^o] 0.667Al-0.333Zn<y 3.^^; <>H^ ^1 

0.5Al-0.5Zn<?J S^^^cf. *3^H ijzf j^^c^ o] <^ 

W ^l7S°-5. 51 10^1 q-Bj-i^^rf. 

<79> 51 Zn^ ^7H1 3.^ % ^ tgAj^ o. ^ 
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SM. 3^ Zn ^-^=61 ^ Zn ^-^^1 ^-tfl^S ^ Tjl 1 ^ ^--E-^l 

tilSfl nflo- ^ 7l^o] $7fl§H 7]^£ #7>§}ir ?A^r ^91^ 91^. , 
Zn ^7>7> 71 ^ 3.71 ^ 71^^*1 ^7># 71-71 ^ 

<80> o]>y- ^JaHI 1 ifl*l ^AHl 75L-^Bl S^f^ Al^f ^1 ^ 71-51 

Mg, Zn, Sn^l 1^51 ^ 5Pg#t|H 7 ]^.cj\ ^^ofl ^ 
^7f^ol f 7 ff^^ 71^*1 3.71 ^ 7^^ ^7\%% 

7l^#^ Mg, Zn, Sn^l #7^H1 ^ ^S. 7fl7l 

<si> ol<q- €^1 tfl*>°i ^ ^ 7>#^ ^1 nsi 

^^i eTis ZA^r ^H^. 

< 82 > Al^l- M ^7^ Mg, Zn, Sn^ <S*1e) £r£.°IH Al^f ^-g- 

Al^ ^^SLSL ^°1^. ^-ol oflAj-ol ^^fl^ «fl 71^51 ^ 

n}7} ^t%X)SLS. -g-^l^Tll 51^, ^ ^-^JL ^t^l^r 71^1 ^7># 7>7^ 

<83> -g~g- A13f ^7l^^l ^ol tiKg-^Hl ^ ^€ ^ ^ ^A># 

7}if 7l^ ^^*1 ^o] s. ^tt ojo. ^olcl-. Al M 6>TJ|5l- Al JLt} -g-^j 

^1 ^ Mg, Sn, Zn 1^21 ^EoflAi o]^- 7^ ti>-§-^- ^o.^ ^o.^. 
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<85> ^#«r -^Hl^ ^o] Mg^l ^7H1 ti l«fl ZnM- Sn^l ^7} 

^£(419.46 "OM- Sn£] -g--§- £5.(231.9 °C)^r Mg£] -g~g- £5(650 °C)^1 «1 «fl ^ 

<86> °R>2] 37.3^ tcfl, a. ^ofl^ 1*1^ £5^7 £^l£ 2^«r ¥ 

^-8- £5(eutectic temperature) ^l^l 0 ]^ % v ^^^r. ^ 7H ^-g- ££^ 
3L$ £5(peritectic temper at ure)# X^r§r£ A}-g-s|t]-. tf^, zv 

91 -S--8- €^<>1 a^r, £ It^H l^s] £5£ -8-^°l 7RV 

M£ ^ A13 -8-^ 5H^i£ °1 5^ 7>^7> 

<87> £ « 0 >^£ 7-]£ £A}^o] ^ CH^O] ^cflg. S.^-S>31 

^f, Jl£ «JS>xl ^71 nfl^-ofl 5^ 5£ 3.^ #3] ^ tfl^t ^^^Jl 

2-7H1 ^^Tjoll cq^j- ^Kg- 7 ff <*e}7 r a*!;, ufl-* ^ S ^ ^ 4rSL 

S ^ $131, #^-#51 ^1 ^^o] nfl -g-ol^cf. 

<88> ^1, £ H 0 V ^°TH Al^f Mg, Sn, Zn ^-£ Al ^1 

^£ -8-3-i: 7>^i^-. 14^1, Ais] -8-^ ol«HH l^el^-o.^.^] 5.^5. Al 
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<90> 5E^ £ wj-^ofl ^Sfl *fl3=€ vfl^-ofl 7]^ 3.7] ^71^ 

*}%-5io] ^ olrf. t\.o^ <*X) 7l7fl^ ^S. A}-^ ^ ^ 



33-20 



1^*8- 1] 

^■7} S-^fl >S-ofl Al, Mg, Zn ^ Sn^-S. <>1^*1 z]-z]- ^^H, 

xA-(l-x)B(0 < x < 1, x^ Aty- B^] =§^1)S a^5]^r ^S. ^l^r 2^ ^H>^ -g- 
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